We formulate a theory of the Brownian motion for particle ensembles, whose diffusive evolution is entirely generated by the surrounding random environment. By demanding the validity of the momentum conservation law on all conceivable scales adopted for the investigation of individual To avoid any misunderstandings, let us once more stress the active role of one substance only (e.g. , the random medium). In the conventional statistical physics problem of a diffusion of one gas (ink) in another (milk), the Brownian motion of each gas separately comes exclusively from the molecular agitation of its own constituents, based on the assumption of their simultaneous presence in abundance. In our case the random medium can be interpreted conventionally, while the ink (using the analogy) ensemble is constructed by considering the completely independent single-particle -random-medium (joint in our case) propagation problems.
scopic level, on which a detailed individual particle motion takes place, then the particle behaves as being under the influence of the nonlocal "quantum potential. "
On the other hand, the quantum potential itself must encode information about some realistic collective motions: particles appear to be members of statistical ensembles propagating in the totally chaotic (for us synonymous with random) environment. For a very rough analogy with this situation, let us consider a substance (like, e. g., milk) whose constitutive elements undergo a completely chaotic (which might be Brownian as well) motion. Let us immerse a droplet of ink (one should rather think about individual ink molecules which are consecutively one by one implanted in the medium according to some prescribed initial particle distribution) in milk, and assume that the ink elements will undergo the Brownian diffusion which is entirely generated by the chaotic medium and has nothing in common with the traditional picture of ink self-diffusion via its own molecular agitation. The idea of energymomentum conservation on the individual (ink) particle level certainly must give rise to some reciprocal (recoil) effects in the random environment.
Further reasoning depends on the properties of the random environment, which one considers to be relevant to the problem. If one neglects such reciprocal phenomena, as Einstein did [3] , the standard theory of Brownian motion emerges. If, however, one considers the recoil effects to affect random particle motions, then one ends up (as we wish to demonstrate) with the nonlinear diffusion of Nelson's stochastic mechanics.
To avoid any misunderstandings, let us once more stress the active role of one substance only (e.g. , the random medium). In the conventional statistical physics problem of a diffusion of one gas (ink) in another (milk), the Brownian motion of each gas separately comes exclusively from the molecular agitation of its own constituents, based on the assumption of their simultaneous presence in abundance. In our case the random medium can be interpreted conventionally, while the ink (using the analogy) ensemble is constructed by considering the completely independent single-particle -random-medium (joint in our case) propagation problems.
In the configuration-space description of the standard Brownian motion [1, 3] the statistical destiny of the particle following a random path X"(X, E.R', t,~t~t 2) is completely determined by the fundamental microscopic law of random disp/acements, i.e. , the transition probability density of the diffusion process for small times. Its primordial (Einstein's) version tells us that irrespective of the actual particle position and time spent in contact with the random environment, the effect of random fluctuations remains statistically the same on the chosen time scale At. Namely, the probability that a particle originat- 
a +4Dt (6) x 2 p 0( x)=(n. a) '~e xp a (2) then its statistical evolution, as a consequence [4, 5] of (1), is given by the familiar heat kernel:
which extends the applicability of the microscopic displacement law (1) ' [b(x, t --bt)+b"(x, t)]=u (x, t), (13) in consistency with both the probability conservation law B, p= -V(pv) and the macroscopic diffusion law [3] B, p =Dip, (15) (16) which is a direct consequence of the induced particle current j(x, t ) =(pu )(x, t ).
In particular, the average How implying the Brownian expansion of the po(x ) ensemble to pa, (x ), (12), is charac- It is interesting to notice that both p(x, t ) and (pu )(x, t ) ingredients of the formula (15) come from the propagation of the initial data po(x) and (poUo )(x ), where vo(x ) = DVpo/po, through -the formulas (3) and (7), respectively. The reader must, however, be aware of the fact that although (pU )(x, t ) = f p(y, O, x, t )po(p )vo(p)dp (18) holds true, the quantity vo(y) is not an initial average parwhere v (t) is the original notation of Ref. [6] .
If specialized to our case, we know that b(x, t) =0 for all x and t, while b, (x, t ) is given by the formula (8 In our previous discussion, the agitation of particles represented by the law of random displacements (1) was found to induce the nontrivial and non-negligible (macroscopic regime) particle flows, when considered on the ensemble average. Since we are dealing with massive particles, the momentum conservation law tells us that on the ensemble average, the individually negligible momentum losses or gains by the random environment (individual recoils) give rise to the nontrivial and non-negligible recoil effect (local turbulences [9] )in the random medium itself.
The It is also instructive to notice that the conventional
